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SME Credit Availability Around the World:
Evidence from the World Bank's Enterprise Survey
ABSTRACT:
In this study, we use data from the World Bank's Enterprise Surveys of 80 countries over the period from 2006 -2011 to model the credit-allocation process for SMEs into a sequence of three steps. Based upon these three steps, we classify small businesses into four groups based upon their credit needs. In a first step, we analyze which firms do, and do not, need credit. The -no-need‖ firms have received scant attention in the literature even though they typically account for more than half of all small firms. We find that a -no-need‖ firm is older and smaller than a firm that needs credit; is more likely to be organized as a corporation and to have an outside auditor; is more likely to be owned by a male and by a foreigner; and is more likely to be located in a small city and in a country with higher GDP per capita and GDP growth.
In a second step, we analyze firms who need credit but fail to apply because they feared being turned down or thought that interest rates and collateral requirements were too unfavorable (discouraged firms). Like the -no-need‖ group, discouraged borrowers have received little attention in the literature. Discouraged borrowers typically outnumber firms that apply for and are denied credit. Among firms that need credit, we find that a -discouraged‖ firm is younger, smaller and growing slower than a firm that applied for credit; is much less likely to be organized as a corporation or to have an external auditor; is less likely to run by an experienced management team or to be owned by a foreigner or female; and is more likely to located in a small city and in a country with higher inflation and lower GDP per capita but with higher GDP growth.
In our third step, we analyze firms that applied for credit and either were turned down (denied firms) or were extended credit (approved firms). Among firms that apply for credit, we find that an approved firm is older, larger, and grows faster than a denied firm; is less likely to be organized as corporations but more likely to have an external auditor; is more likely to be run by more experienced management team and to be owned by foreigner and a male; and is more likely to be located in a large city and in a country with lower inflation and GDP per capita but higher GDP growth.
Introduction
Among small and medium enterprises (-SMEs‖) around the world, who needs credit and who gets credit? The answer to this question is of great importance not only to the firms themselves, but also to prospective lenders to these firms and to policymakers interested in the financial health of these firms.
In this paper, we analyze data from a series of World Bank sponsored surveys of 80 countries to provide new evidence on how to answer this question.
The availability of credit is one of the most fundamental issues facing a small business;
therefore, it has received much attention in the academic literature (see, e.g., early work by Petersen and Rajan, 1994; Berger and Udell, 1995; and Cole, 1998) . However, many small firms indicate that they do not need credit (-no-need‖ firms) while others indicate that they needed credit but did not apply for credit (-discouraged‖ firms). With a few notable exceptions, starting with Cole (2009) , the existing literature essentially has ignored -no-need‖ firms (see also Brown et al., 2011) . -Discouraged‖ firms-those that do not apply for credit because they expect to be turned down-have received somewhat more attention in the literature than -no-need‖ firms, but not nearly as much as firms that actually apply for credit. Many of the studies that have analyzed -discouraged‖ firms pool them with firms that actually applied for, but were denied credit, even though Cole (2009) finds important and significant differences in the two groups.
In this study, we analyze these four groups of firms to shed new light upon their similarities and differences. We utilize data from the World Bank's Enterprise Surveys (-WBES‖) over the period from 2006 -2011 to estimate a sequential set of three logistic regression models. First, a firm first decides if it needs credit (-no-need‖ firms versus all other firms). Second, the firm decides if it will apply for credit (-discouraged‖ firms versus -denied‖ and -approved‖ firms). Finally, the firm learns from its prospective lender whether or not it is successful in obtaining credit (-approved‖ firms versus -denied‖ firms).
Beginning in 2006, the World Bank implemented a -Global Methodology‖ for its SME surveys, which was designed to ensure a consistent definition of the population, a consistent methodology of implementation and a common core questionnaire. This methodology enables researchers to compare the results of surveys across countries and years. 1 Hence, the results of our study provide politicians, policymakers, and regulators with new insights on how to tailor macroeconomic policy and regulations to help small businesses obtain credit when they need credit.
Overall, we find that a -no-need‖ firm is older and smaller than a firm that needs credit; is more likely to be organized as a corporation and to have an outside auditor; is more likely to be owned by a male and by a foreigner; and is more likely to be located in a small city and in a country with higher GDP per capita and GDP growth.
Among firms that need credit, we find that a -discouraged‖ firm is younger, smaller and growing slower than a firm that applied for credit; is much less likely to be organized as a corporation or to have an external auditor; is less likely to run by an experienced management team or to be owned by a foreigner or female; and is more likely to located in a small city and in a country with higher inflation and lower GDP per capita but with higher GDP growth.
Among firms that apply for credit, we find that an approved firm is older, larger, and grows faster than a denied firm; is less likely to be organized as corporations but more likely to have an external auditor; is more likely to be run by more experienced management team and to be owned by foreigner and a male; and is more likely to be located in a large city and in a country with lower inflation and GDP per capita but higher GDP growth.
Why are these issues of importance? Small businesses are critical to economic growth and employment. In the U.S., for example, the government reports that small firms account for over half of all private-sector employment and produce almost two-thirds of net job growth. 2 The importance of small firms in less developed countries where publicly traded firms are less prominent is all but certain to be even larger. Therefore, a better understanding of who needs credit and who gets credit can help policymakers to take actions that will lead to more jobs and faster economic growth.
We contribute to the literature in at least three important ways. First, we provide the first rigorous analysis of the differences in our four types of firms-non-borrowers, discouraged borrowers, denied borrowers and approved borrowers-for a large international sample of countries around the world. So far, researchers only have analyzed SMEs in the U.S. (Cole, 2009) and Europe (Brown et al., 2011) .
Second, we provide an analysis of credit availability that properly accounts for the inherent self-selection mechanisms involved in the credit application process: who needs credit, who applies for credit conditional upon needing credit, and who gets credit, conditional upon applying for credit. Most previous researchers except for Cole (2009) and Brown et al. (2011) have ignored firms that do not need credit, and many have pooled discouraged and denied firms.
We find significant differences across these groups. Hence, our results shed new light upon the credit-allocation process.
Third, we provide evidence from the 2006 -2011 WBES on the availability of credit to small businesses using the World Bank's -global methodology.‖ This contributes to the growing literature on SME finance that has emerged from these surveys, including Beck et al. (2005 Beck et al. ( , 2006 Beck et al. ( , 2008 ; Chakravarty and Xiang (2009); De la Torre et al. (2010) and Brown et al. (2011) .
In section 2, we briefly review the literature on the availability of credit, followed by a description of our data in section 3 and methodology and our variables in section 4. Our results appear in section 5 and we provide a summary and conclusions in section 6.
Related Literature
The literature on availability of credit to SMEs dates back at least to Wendt (1947) 
Studies using the Federal Reserve's Survey of Small Business Finances
In a seminal article, Petersen and Rajan (1994) analyzes data on loan rates from the 1987 iteration of the Survey of Small Business Finances (SSBF) for evidence on how relationships influence the availability of credit to small firms. The authors find that the length of a relationship between a borrower and her bank decreases the rate she is charged.
Berger and Udell (1995) also analyzes data on loan rates from the 1987 SSBF, but focused on lines of credit at small business in order to provide more compelling evidence on the importance of relationships. The authors also find that the length of a relationship between a borrower and her bank lowers the spread charged by the bank on her credit line. Cole (1998) is the first study to analyze data from the 1993 SSBF and is the first to focus on determinants of the loan turndown decision rather than of loan rates. Cole finds that a preexisting relationship between a prospective borrower and her bank increases the likelihood that her bank approves the loan application, but also finds that the length of that relationship is not important. Chakraborty and Hu (2006) also uses data from the 1993 SSBF to analyze how relationships affect a lender's decision to secure lines of credit and other types of loans with collateral. These authors find that the length of relationship decreases the likelihood of collateral for a line of credit, but not for other types of loans. Previously, Berger and Udell (1995) had shown that longer relationships reduced the likelihood of collateral being required for lines of credit, using data from the 1987 SSBF. Cole (2009) is the first study to focus on -no-need‖ firms, and to separate firms into the four categories that we also use. He analyzes data from the 1993, 1998 and 2003 iteration of the SSBFs and finds that -no-need‖ firms look very much like -approved‖ firms and that -discouraged‖ firms differ from -denied‖ firms in a number of significant ways. Han et al. (2009) analyzes discouraged SMEs in the U.S., using data only from the 1998 SSBF. These authors find that both the demographics of the entrepreneur, such as age and personal wealth, and of the business, such as size and use of financial products, influence discouragement. They also find that riskier borrowers are more likely to be discouraged, which they interpret as an -efficient self-rationing mechanism.‖ Chakravarty and Yilmazer (2009) uses data from the SSBFs to provide evidence on the availability of credit to -discouraged,‖ -denied‖ and -approved‖ firms, but ignore -no-need‖ firms that constitute more than half of all SSBF firms. These authors find that various measures of the strength of the relationship between a firm and its prospective borrower are associated with a higher likelihood of applying for credit and, conditional upon applying a higher likelihood of obtaining credit.
2.2
Studies using the World Bank's SME Surveys Beck et al. (2005) uses data from World Bank surveys of more than 4,000 SMEs in 54 countries to analyze whether financial, legal and corruption obstacles affect firm growth rates.
These authors find that it is growth of the smallest of firms that are consistently most affected by all three types of obstacles. Beck et al. (2006) uses data on more than 10,000 firms in 80 countries to examine financial obstacles faced by SMEs. This study finds that older, larger, and foreign-owned firms report fewer financing obstacles; and that institutional development is the most important factor in explaining cross-country differences in financing obstacles. Beck et al. (2008) uses data on more than 3,000 firms from 48 countries to analyze how financial and institutional development affects firm-level financing at SMEs. This study finds that, in countries with poor institutions, firms use less finance, especially from banks; and that small firms, in general, use less bank finance.
Chakravarty and Xiang (2009) uses data on more than 8,000 firms from ten countries to analyze discouraged firms. These authors find that discouraged firms differ across developed and developing countries; and that larger firms, more transparent firms, and firms with stronger banking relationships are less likely to be discouraged.
De la Torre et al. (2010) uses data from World Bank's SME surveys to provide evidence on bank involvement in SME finance. This study finds that all sizes of banks cater to SMEs, and that large banks have comparative advantages in offering many products.
In the study closest to ours, Brown et al. (2011) follows the general methodology of Cole Eastern and Western Europe prior to, whereas we look at 80 countries around the world after, implementation of the -Global Methodology‖ that ensures consistency across surveys. They find that small and financially opaque firms are less likely to apply for credit, while firms with more financing needs are more likely to apply for credit. Most interestingly, they also find that firms applying for credit rarely are denied credit.
Data
To conduct this study, we use data from the World Bank's Enterprise Surveys. In order to focus on SMEs and to be consistent with research on U.S. SMEs, we only use data from firms with less than 500 employees according to the definition of SME in the US.
The WBESs collect information about the business environment, how it is perceived by individual firms, how it changes over time, and about the various constraints to firm performance and growth. In each country surveyed, the WBESs collect firm-level data on a representative sample in the non-agricultural, formal private economy in the manufacturing, services, transportation, and construction sectors; the surveys explicitly exclude firms in the publicutilities, government-services, health-care, and the financial-services sectors.
Besides the consistent definition of the population, the methodology of implementation One key limitation of the WBESs is the fact that most of the data gathered in the survey are based on subjective perceptions of the owners and managers of the firms, with the exception of some company figures. Another is the fact that the WBESs do not provide some key information about firms that typically are required by banks when a company applies for a loanperformance indicators, such as the profitability, debt-equity-ratio, margins, etc. are not included in the data. Even so, the WBESs provide detailed information about each firm's most recent borrowing experience. This includes whether or not the firm applied for credit and, if the firm did not apply, did it fail to apply because it feared its application would be rejected (discouraged borrowers).
Methodology and Model Specification
Model Specification
In order to analyze characteristics of firms that need credit, apply for credit and get credit, we follow the methodology of Cole (2009) . First, we classify firms into one of four categories based upon their responses to questions regarding their most recent loan request during the previous years:
(1) "No-Need" Firms: the firm did not apply for credit during the previous three years because the firm did not need credit.
(2) "Discouraged" Firms: the firm did not apply for credit during the previous year because the firm feared rejection, even though it needed credit.
(3) "Denied" Firms: the firm did apply for credit during the previous three years but was denied credit by its prospective lender(s).
(4) "Approved" Firms: the firm did apply for credit and was approved for credit by its prospective lender.
Once we have classified our sample firms, we calculate descriptive statistics for each group of firms and test for significant differences across categories. We also conduct multivariate tests on the data, estimating logistic regression models that explain the sequential selection of the loan application and approval process. First, a firm decides whether it needs credit. We include firms from all four groups in this analysis, and define Need Credit as equal to zero for -no-need‖ firms and a value of one to all other firms (-discouraged‖, -denied,‖ and -approved‖ firms).
Second, a firm that needs credit decides whether to apply for credit. We exclude -noneed‖ firms from this model and define Apply for Credit as equal to zero for -discouraged‖ firms and equal to one for firms in one of the two groups that applied for credit (-denied‖ and -approved‖ firms).
Third, a firm that decides to apply for credit is either approved or denied credit by its prospective lender. In this stage of the model, we include only those firms that applied for credit and define Get Credit as equal to zero for -denied‖ firms and equal to one for -approved‖ firms.
We estimate this three-step sequential model using a univariate probit model at step 1 and using a bivariate probit selection model (see Van de Ven and Van Pragg (1981) and Greene (1992) and (1996) ) at steps 2 and 3. This selection model is an extension of the bivariate probit model, which itself is an extension of the univariate probit model. We use a probit model because our dependent variables are binary (i.e., they take on a value of zero or one), so that ordinary least squares is inappropriate. We use a bivariate probit selection model at steps 2 and 3 in order to account for a non-random selection mechanism operating on those firms that need credit and on those firms that applied for credit. We cannot use the standard Heckman (1979) In the bivariate probit selection model, [y1, x1] are only observed when y2 is equal to one, so the error terms in eq.
(1) and eq. (2) must be re-specified as єj = exp(γj , zj) uj, where [u1, u2] have the bivariate standard normal distribution. The estimated correlation coefficient ρ (the correlation between error terms є1 and є2) can be used to test for selection bias. If ρ is statistically significant, then we can reject the null hypothesis that selection bias is not present. 
Dependent variables
In this section, we explain in detail our classification criteria for each borrower type with reference to specific WBES questions. Denied: Firms reporting that they applied for credit during the last complete fiscal year and which do not report a credit at the time of the interview. These firms are identified using questions K.16 (application of credit during last complete fiscal year), K.8 (existence of credit at this time), and K.10 (year of approval of existing credit) of the WBESs (2006 WBESs ( -2010 .
No-Need
Approved: Firms reporting that they applied for a loan during the last fiscal year, that they had a credit at the time of the interview, and that a credit was granted in the last complete fiscal year or in the current year by its prospective lender(s).
Independent variables
For explanatory variables, we generally follow the existing literature on the availability of credit, which hypothesizes that a lender is more likely to extend credit to a firm when that firm shares characteristics of other firms that historically have been most likely to repay their credits.
We expect that the same set of characteristics should explain no-need firms relative to need firms; applied firms relative to discouraged firms; as well as approved firms relative to denied firms.
Firm Characteristics
Firm characteristics include public reputation as proxied by firm age; growth opportunities as proxied by the growth of the firm; firm size as measured by the sales volume; the legal form; firm transparency as proxied by the reported use of an external auditor; and firm industrial classification as measured by a set of dummy variables.
We expect that the age of a firm, measured by the number of years since the firm started its operations, is a positive influence on the availability of credit. Older firms are thought to be more creditworthy because they have survived the high-risk start-up period in a firm's life cycle and, over time, have developed a public track record that can be scrutinized by a prospective lender. Hence, firm age can be used as a proxy for the firm's reputation. Beck et al. (2006) argue that older firms report fewer financing issues.
Larger firms, as measured by the sales volume, are thought to be more creditworthy because they tend to be better established and typically are more diversified than are smaller firms. Beck et al. (2006) and Aterido et al. (2007) find that micro and small firms face more obstacles in accessing finance than do large firms. We use the logarithm of the sales volume.
In order to capture the growth of a company, we include the sales growth variable. Sales growth is measured as the difference between the sales volumes at the end of the referring fiscal year compared to the sales volume three fiscal years ago. Creditors are more likely to favor firms with positive-growth rates because they are usually better able to cover interest rate expenses and amortization rates for loans than are firms with negative or low growth rates.
We also use information on legal form of organization to classify firms as corporations or non-corporations, which includes both proprietorships and partnerships. We classify firms by industry using a set of dummy variables: one each for construction, 4 restaurant_hotel, textiles, 5 manufacturing, 6 food, retail_wholesale trading companies and other services. Firms in manufacturing industries are thought to be more creditworthy because they typically have more tangible assets that can be pledged as collateral than do firms in more service-oriented industries.
Furthermore, we check whether the existence of an external auditor has a significant influence on credit need, applications and availability. Hope et al. (2011) find that private firms having their financial statement reviewed by an external auditor face fewer problems in gaining access to external finance, presumably because of the greater transparency.
3 There are too few partnerships to conduct a meaningful analysis of this group separately from proprietorships. 4 Construction includes firms classified in the construction and transportation industries.
5 Textiles includes firms classified in the textiles, leather and garments industries. 
Owner Characteristics
Our vector of owner characteristics includes variables such as the experience of the top manager in this sector, the gender of the owner as measured by dummy variables for female-or male-owned firms; and dummy variables for domestic-owned or foreign-owned firms.
We include a variable measuring the experience of the top manager in this sector in years.
The more experienced is a top manager, the better is her track record and, thus, the better is her creditworthiness expected to be.
The gender of the firm owner variable takes into account whether there are any females amongst the owners of the firm. We have no expectations regarding indicators for firms with female owners, even though Muravyev et al. (2009) argue that the probability that femalemanaged firms obtain credit is lower than with male-managed firms. We include this variable in an effort to ascertain whether minority-owned firms are experiencing disparate outcomes in the credit markets relative to firms whose controlling owners are males.
Furthermore, we include a dummy variable regarding foreign and domestic ownership.
The company is -foreign-owned‖ if private foreign individuals, companies or organizations own 50% or more of the firm. The results of this variable might heavily depend on the country of the owner and the country in which the firm is acting. Generally, we expect that a lender perceives a domestic owner to be more creditworthy because it should be easier for a lender to gather information on domestic than on foreign owners; in addition, it should be easier to collect unsecured debt from a domestic owner.
Market/Environmental Characteristics
We measure market characteristics using GDP growth, GDP per capita, the inflation rate, by a set of dummy variables indicating the year of the credit application, and by a dummy variable indicating that a firm is located in a large city rather than in a rural area. We obtain the GDP growth variable, the inflation rate and GDP per capita variable from the World Development Indicators database.
We account for potential effects of macroeconomic developments by including variables for GDP growth, inflation and GDP per capita. Controlling for GDP growth allows us to control for business cycles effects that might affect credit availability, as the creditworthiness of borrowers varies over the business cycle, too (Bernanke and Gertler, 1989; Kiyotaki and Moore, 1997) . We expect that GDP growth has a negative relation with credit availability. In accordance with the empirical results from Keeton and Morris (1988) and Sinkey and Greenawalt (1991) , we assume that the average probability of default of a loan is highly correlated with economic development. However, developing countries with higher GDP growth are likely to exhibit higher default probabilities compared to developed countries, so it is unclear à priori which effect will dominate when analyzing the whole sample. We also expect the income status of a country to influence credit availability. Hence, we include GDP per capita as an explanatory variable. In line with the results of Beck et al. (2008) , we expect firms in developed countries to face fewer difficulties in obtaining a credit, as the financial sector in these countries is usually better developed.
Previous research has found that rural markets are less competitive than urban markets.
This lack of competition could make it more difficult to obtain a loan; however, it also could make it easier for a firm with a pre-existing relationship with a lender to obtain a loan, albeit at a higher interest rate. Consequently, we are agnostic on the sign of this variable. We define large cities as those with populations over 250,000 whereas we define small cities as those with less than 250,000 residents. Table 1 gives a brief overview and description of the variables used in our analysis. Table 2 presents descriptive statistics for the full sample, and, separately, for firms that need credit and for firms that have no need for credit, along with a t-test for differences in means of these two groups. We will first describe the full-sample means before we will discuss the differences in the means of the t-tests.
Results
Descriptive Statistics and Univariate Results
Full Sample
The averages for our full sample appear in column 2 of Table 2 . The average firm in our sample has been in business for 17.8 years. More than 70 percent of the firms have positive employment growth, reporting more employees as of the date the survey than three years earlier.
By employment size, the average firm in our sample has fewer than 20 employees. By legal form of organization, 57 percent of the firms organize as corporations while the remaining 43 percent organize as proprietorships or partnerships. Almost half of the firms (47 percent) have their financial statements checked and certified by an external auditor.
By industry, 32 percent of the firms are in manufacturing, 23 percent are in retail and wholesale trade, 6 percent are in construction, 3 percent in restaurant and hotels, 13 percent in each textiles and food, and 10 percent in other services.
Regarding the owner characteristics, the top manager has, on average, 18 years of experience in this sector. By ownership, 91 percent of the firms are domestic, while the remaining 9 percent are foreign-owned. Foreign ownership refers to the nationality of the shareholders. If the primary owner is a foreign national resident in the country, it is still a foreign owned firm. At least one of the owners is a female at 36 percent of the firms.
The average GDP growth of the 80 countries in the sample is 5.7 percent, while the average inflation rate is 7.6 percent. 
No-Need Firms versus Need Credit Firms
In columns 3 and 4 of Table 2 are the averages for our -Need‖ and -No-Need‖ subsamples, respectively; the difference in mean appears in column 5, followed in column 6 with a t-statistic for a significance test on the difference in means shown in column 5. Most of the firm characteristics are significantly different for the subsamples of firms that need credit (-discouraged,‖ -denied,‖ and -approved‖) and firms that have -no need‖ for credit.
Overall, 67 percent of all companies needed credit while 33 percent did not. This result is different from the U.S., where Cole (2009) reports that only 55 percent of all companies needed credit.
When compared to a firm with no need for credit, a firm needing credit is younger (17.4
vs. 18.1 years), larger, less likely to be organized as a corporation (56% vs. 59%), and less likely to certified by an external auditor (46% vs. 48%); by industry, it is more likely to be in the textiles (14% vs. 11%), manufacturing (33% vs. 31%), and food (13% vs. 12%) sectors, and less likely to be in the retail/wholesale trade (21% vs. 25%) and restaurant/hotel sectors (3% vs. 4%).
By ownership characteristics, a firm in need of credit is more likely to be domestic-owned (92% vs. 88%) and female-owned (37% vs. 35%), but no less experienced in management.
By market characteristics, a firm in need of credit is more likely to be located in a large city (74% vs. 69%), and in a country with lower GDP per capita ($4,691 vs. $5,274) and slower GDP growth (5.5% vs. 5.8%), i.e., need for credit is usually higher (lower) in economic downturns (upswings). Table 3 presents averages for all firms that need credit, and then, separately, for firms that applied for a credit and for discouraged firms, i.e., for firms that needed credit but did not apply because they feared rejection, along with a t-test for differences in means of these two groups.
Discouraged versus Applied Firms
Overall, almost 39% of the 29,174 firms that needed credit were discouraged. This is significantly more than in the U.S. (28%; Cole, 2009) and Western Europe (17%; Brown et al., 2011 ) but similar to Eastern Europe (40%; Brown et al., 2011) .
Relative to a -discouraged‖ firm, an -applied‖ firm is significantly older (20.2 vs. 14.8 years), larger, more likely to be growing (73% vs. 69%), more likely to be organized as a corporation (67% vs. 39%), and more likely to be certified by an external auditor (55% vs. 32%);
by industry, it is less likely to be in the restaurant/hotel (2% vs. 4%), textiles (14% vs. 15%), and retail and wholesale (21% vs. 22%) sectors, and more likely to be in the construction (6.4% vs.
5.6%), manufacturing (34% vs. 31%) and food (14% vs. 13%) sectors.
By owner characteristics, an -applied‖ firm has more experienced management (19.4 vs.
15.6 years), is more likely to be foreign-owned (8.2% vs. 6.6%), and is more likely to have a female owner (39% vs. 33%).
By market characteristic, an -applied‖ firm is significantly more likely to be located in a large city and in a country with slower GDP growth (5.4% vs. 6.3%) and higher GDP per capita ($5,521 vs. $3,380), and lower inflation (7.0% vs. 8.6%). Table 4 presents descriptive statistics for firms that applied for a credit, and then, separately, for firms that received credit (-approved‖ firms) and for firms that were turned down (-denied‖ firms), along with the difference in these two means and a t-test for significant differences in means.
Approved Firms versus Denied Firms
Overall, just under half (49.7%) of the firms applying for credit were turned down by their prospective lenders. By comparison, Cole (2009) reports that only 11% -22% of the U.S. firms applying for credit were turned down. Hence, credit around the world appears to be much tighter than in the U.S.
When compared with a -denied‖ firm, we find that an -approved‖ firm is significantly By market characteristics, an -approved‖ firm is significantly more likely to be located in a large city (85.5% vs. 67.9%), and in a country with faster GDP growth (6.5% vs. 4.4%), lower GDP per capita ($4,656 vs. $6,398) and lower inflation (5.0% vs. 9.1%).
Multivariate Results
In Table 5 , we present our multivariate results from estimating a set of the three sequential logistic regression models explaining who needs credit, who applies for credit and who gets credit, as described in section 4.2. Rather than present logit coefficients, which are uninformative other than sign, we exponentiate these coefficients to obtain the -odds ratios‖ associated with each variable. This enables us to talk about the magnitude of effects. An odds ratio greater than 1.00 indicates that a firm with that characteristic is more likely to need credit, whereas an odds ratio less than 1.00 indicates that a firm with that characteristic is less likely to need credit.
In Column 2, we show the results for firms that need credit versus firms that do not need credit. Need Credit is equal to zero if the firm indicated that it did not need credit (-no-need‖ firms) and equal to one else (including -discouraged,‖ -denied,‖ and -approved‖ firms). Column 3 presents the results for Applied, which is equal to zero for -discouraged‖ and equal to one for firms that applied for a credit (including -denied‖ and -approved‖ firms). Column 4 shows the results for Get Credit, which is equal to one for -approved‖ firms and zero for -denied‖ firms.
Which firms need credit?
Column 2 of Table 5 present results for estimating the weighted logistic regression model explaining which firms need credit. Among firm characteristics, we see that larger firms are more likely to need credit. For each increment in size (less than 20 employees, 20 -100 employees, more than 100 employees), the odds ratio of 1.187 indicates that a firm is 18.7% more likely to need credit. We also find a quadratic relation between firm age and the need for credit, with a positive sign on firm age squares and a negative sign on firm age; this is consistent with a declining need for credit as a firm ages, with the decline at a decreasing rate. Corporations are less likely to need credit, with the odds ratio indicating that a corporation is 13.3% less likely to need credit than a proprietorship or partnership.
By industry, we see strong and significant differences in the need for credit. Relative to our omitted categories, firms in the construction sector are 16.0% more likely to need credit, firms in other services are 16.1% more likely to need credit, firms in the manufacturing sector are 26.0% more likely to need credit, firms in the food sector are 26.9% more likely to need credit, and firms in the textiles sector are 32.7% more likely to need credit; whereas firms in the restaurant/hotel sector are 38.0% less likely to need credit.
By owner characteristics, firms with more experienced management are significantly less likely to need credit. For each additional ten year of experience, a firm is 3.0% less likely to need credit. Domestic-owned firms are 84.4% more likely to need credit than are foreign-owned firms.
The lower demand of foreign-owned firms confirms our predictions, as these firms are more likely have alternative funding sources. A firm with a female owner is 19.2% more likely to need credit than is a firm with no female owners. This result suggests that female-owned firms are more likely to be credit constrained than are male-owned firms. Columns 2 and 3 of Table 6 present results for our weighted logistic regression model when we split our sample into developed and developing countries, respectively. As in column 2
of Table 5 , we find a positive relation between firm size in both subsamples, but the odds ratio indicates a much stronger relation in developed (25.9%) than developing (12.9%) countries. The signs on firm age and firm age squared are consistent with those in column 2 of Table 5 , but the standard errors are higher because of the smaller sample sizes and we lose statistical significance.
Corporations are less likely to need credit in both subsamples, but only in the developing sample is this variable statistically significant, with the odds ratio indicating that corporations are 9.8% less likely to need credit. Firms with external auditors are more likely to need credit in developed countries but less likely to need credit in developing countries, but only the latter result is significant. In developing countries, such firms are 16.6% less likely to need credit.
By industry, restaurant/hotel firms are significantly less likely to need credit, while textiles and manufacturing firms are significantly more likely to need credit, in both developed and developing countries. Firms in the construction, food, and other services sectors are significantly more likely to need credit in developing, but not developed, countries.
By ownership characteristics, we see that the results for management experience and female ownership are driven by developing countries, where firms with less experienced managers and female owners are more likely to need credit. Only the result for domestic ownership is significant in both subsamples; such firms are significantly more likely to need credit than are foreign-owned firms.
By market characteristics, we find a positive relation between inflation and the need for credit and a negative relation between per capita GDP and the need for credit in both developed and developing countries.
We find strong differences between developed and developing countries in the year dummies. 
Which firms apply for a credit?
Column 3 in Table 5 shows the results from the second stage of our sequential logit model where applycredit is equal to one if the firm applied for credit (-denied‖ and -approved‖ firms) and is equal to zero if the firm indicated that it needed credit but was -discouraged‖ and did not apply.
Among firm characteristics, we see that larger firms are significantly less likely to be discouraged. For each increment in firm size (less than 20 employees, 20-100 employees, and more than 100 employees), a firm is 72.8% more likely to apply for credit. We also find a positive relation between the likelihood of applying and our interaction between firm size and firm growth. Corporations are less likely to be discouraged. A corporation is 58.6% more likely to apply than a proprietorship or partnership. Similarly, a firm with an external auditor is less likely to be discouraged. Such firms are 76.7% more likely to apply than are similar firms without an external auditor. It is likely that a firm with an external auditor receives better advice on whether or not to apply for credit than does a firm without such counsel.
By industry, we find that firms in the restaurant/hotel, other services, textiles and manufacturing sectors are significantly more likely to be discouraged than are firms in the omitted categories, by 20% -30%.
Among owner characteristics, we find that firms with more experienced management, with domestic owners and with female owners are significantly less likely to be discouraged and more likely to apply for credit. Firms with female owners are 12.7% more likely to apply while firms with domestic owners are 37.5% more likely to apply. For each additional ten years of managerial experience, a firm is 8.0% more likely to apply.
Among market characteristics, we find that firms in smaller cities are significantly more likely to be discouraged; the associated odds ratio indicates that such firms are 23% less likely to apply than are firms in larger cities. Firms located in countries with higher per capita GDP and lower inflation are less likely to be discouraged; for each additional $1,000 in per capital GDP, a firm is 6.7% more likely to apply, while, for each percentage point in inflation, a firm is 2.9% less likely to apply.
Finally, we find that three of our six year dummies are significant. In each of these years (2006, 2007 and 2009) , firms were significantly more likely to be discouraged and less likely to apply for credit relative to the omitted crisis year of 2008.
Columns 4 and 5 of Table 6 present results for our weighted logistic regression model when we split our sample into developed and developing countries, respectively. Overall, almost 39% of the 29,174 firms that needed credit were discouraged. However, while the ratio of discouraged borrowers in developing countries is 44%, in developed countries, only 28% of the companies are discouraged. We thus also take a closer look on this difference.
As in column 3 of Table 5 , we find a positive relation between firm size in both subsamples. The odds ratios indicate a strong relation in both developed (43%) and developing (39%) countries. Similar results hold for corporations and for firms with external auditors, for which we also find significantly positive relations of similar magnitude in both subsamples.
However, we do find some differences in the two subsamples. Firms with positive growth are significantly less likely to be discouraged in developed, but not in developing, countries. In developing countries, only large firm with positive growth are less likely to be discouraged. In developed, but not developing, countries, firm age is positive and significant and firm age squared is negative and significant, indicating a quadratic relationship that is consistent with older firms being less likely to be discouraged, but at a decreasing rate as firms age.
By industry, we find that firms in the textiles sector are significantly more likely to be discouraged in both developed and developing countries. In developing, but not developed, countries, firms in the manufacturing and other services sectors are significantly more likely to be discouraged and less likely to apply.
Among our owner characteristics, domestic-owned firms are significantly less likely to be discouraged in both developed and developing countries. Firms with more experienced management are more likely to be discouraged in developing countries but not in developed countries. Firms with a female owner are less likely to be discouraged in developing countries, but more likely to be discouraged in developed countries. The result for developed countries is consistent with Cole (2009) , who finds that female-owned firms in the U.S. are much more likely to be discouraged.
Among market characteristics, firms located in small cities, and firms located in countries with lower per capita GDP and higher inflation are more likely to be discouraged in both developed and developing countries. However, firms located in countries with higher GDP growth are more likely to be discouraged in developing countries, but are less likely to be discouraged in developed countries. This is consistent with the better-developed financial markets in developed countries, which reward firm growth in the allocation of credit.
Our year dummies show strong differences in the effect of the financial crisis on developed and developing countries. Firms in developed countries were more likely to be discouraged in each year relative to 2008, and only 2011lacks statistical significance. Firm in developing countries were significantly more likely to be discouraged in only 2007 and, even in that year, the coefficient is only about half that of developed countries.
Who gets credit?
Column 4 in Table 5 presents the results from the third stage of our sequential logit model, where getcredit is equal to one if the firm indicated that it applied for a credit and got a credit (-approved‖ firms) and equal to zero if it applied for credit but was turned down (-denied‖ firms). Overall, our analyses suggest that many firms in our sample were experiencing limited access to credit. As mentioned above, only 50.3% of the firms applying for credit have their applications approved. Given this substantial share of firms that are denied or discouraged from applying for credit, it is worthwhile looking closer at the determinants of loan rejection.
Among firm characteristics, we see that larger firms are significantly less likely to be denied credit. For each increment in firm size (less than 20 employees, 20-100 employees, and more than 100 employees), a firm is 20.6% more likely to be extended credit. This result confirms, among others, the findings of Beck et al. (20006) that financing obstacles are higher for small firms than for large firms. The reason for this relationship is that information asymmetries are expected to be greater for young and newly established firms. Banks have not had enough time to monitor/evaluate such firms, and young firms have not had enough time to build longterm relationships with suppliers of finance, respectively. Furthermore, larger firms are thought to be more creditworthy because they tend to be better established and typically are more diversified than are smaller firms.
We also find that firms with positive growth are less likely to be denied credit, but only if they are larger firms. The costs of applying for a loan and the likelihood of being rejected for small firms is thus higher because the financial transparency is usually lower for this firms.
Furthermore, firms with external auditors are less likely to be denied credit; audited firms are 11.4% more likely to be extended credit than are firms without such auditors. Clearly, this type of external certification improves financial transparency and, thus, the availability of credit to SMEs by lowering informational asymmetries. Furthermore, small firms also have fewer tangible assets to provide as collateral and are less profitable than are larger firms.
By industry, firms in the restaurant/hotel, other services, textiles and manufacturing sectors are more likely to be denied credit than are firms in the omitted categories. Moreover, these industry effects are large. Firms in these four industries are 28.5%, 39.7%, 25.1% and 23.8% less likely to be extended credit, respectively.
Among the owner characteristics, only managerial experience has a significant effect on the likelihood of approval. For each additional year of experience, a firm is 1.7% more likely to be extended credit.
Among the market characteristics, we find that firms in small cities and in countries with higher per capita GDP and higher inflation are more likely to be denied credit, while firms in countries with higher GDP growth are less likely to be denied credit. A firm in small city is 14.3% less likely to be extended credit. For each $1,000 in per capita GDP, a firm is 5.7% less likely to be extended credit. For each percentage point increase in inflation, a firm is 5.0% less likely to be extended credit. For each percentage point increase in GDP growth, a firm is 1.6% more likely to be extended credit.
Not surprising, another crucial determinant of credit availability is the economic environment as proxied by our set of year dummies. Companies applying in times of turmoil (2008) were more than five times as likely to be extended credit; and firms applying during 2010 and 2011 were more than 12 times as likely to be extended credit.
Columns 6 and 7 of Table 6 present results for our weighted logistic regression model when we split our sample into developed and developing countries, respectively. As in column 3
of Table 5 , we find a positive relation between firm size in both subsamples. The odds ratios indicate a strong relation in both developed (15.4%) and developing (14.5%) countries. Similar results hold for firms with external auditors, for which we also find significantly positive relations of similar magnitude in both subsamples.
Among ownership characteristics, firms with a female owner are more likely to be extended credit in developed countries, but are more likely to be denied credit in developing countries. This might be attributable to stronger anti-discrimination laws in developed relative to developing countries. Our results are in line with the results of Cavalluzzo and Cavalluzzo (1998) and Cole and Mehran (2011) using the Surveys of Small Business Finance (SSBF) for the United
States to study the impact of borrower's gender on the probability of loan approval. They both show that female small business owners are not disadvantaged vis-à-vis their male counterparts in a developed country. On the other side, our results also confirm the analyses of Muravyev et al.
(2009) using the Business Environment and Enterprise Performance Survey (BEEPS) to study gender-based discrimination in small business lending in 26 transition economies. These authors provided evidence that female-owned businesses are significantly less likely to receive a loan compared to their male counterparts. Our results in developing countries suggest that women owners are discriminated, when we assume that there exist no differences in riskiness or entrepreneurial ability between the investigated male-and female-owned firms.
Among market characteristics, we find that firms located in small cities are much more likely to be denied credit while firms located in countries with higher per capita GDP are less likely to be denied credit, but each of these effects is much stronger in developed relative to developing countries. Inflation increases the likelihood of denial in developing countries but reduces it in developed countries.
With respect to the year dummies, we find that each is positive and significant in each year for both the developed and developing countries; however, the magnitude of the time dummies are about four times as large in the developed countries. In other words, the negative impact of the financial crisis on the availability of credit to SMEs was far more severe in developed relative to developing countries.
Conclusions
In this study, we use data on more than 41,000 SMEs in 80 countries surveyed by the World Bank to analyze the availability of credit around the world. Following Cole (2009), we classify firms into one of four mutually exclusive groups: no-need, discouraged, denied and approved. As compared with results for the U.S. reported by Cole (2009), we find that firms around the world are much more likely to be discouraged from applying for credit, even though they need credit; and are much more likely to be denied credit when they need and apply for credit. In our sample, almost 40% of the overall firms that needed credit did not apply because they were discouraged, whereas in the U.S., the corresponding figure is about 30%. However, when we split our sample into developed and developing countries, we find similar that only 33% of the firms in developed countries are discouraged, consistent with the U.S., while 44% of the firms in developing countries are discouraged.
Firms are discouraged not only by subjective feelings, but also by unfavorable interest rates and collateral conditions. However, the reason why a firm is discouraged from applying for a loan is not fully clear. High interest rates and large collateral requirements may reflect true impediments of promising firms and projects. On the other hand, high interest rates and large collateral requirement might also be due to financial difficulties of the discouraged firm. The subjective -feeling‖ of discouragement can be the result of the fact that a firm knows that the probability of success of the relevant project is low, or because of non-economic reasons such as discrimination.
In our sample, almost half of the firms that applied were turned down, whereas in U.S., the corresponding figure is less than 20%. In other words, credit is much less -available‖ around the world than in the U.S., so that policies to improve the availability of credit are even more important. Surprisingly, the turndown rate was higher in developed countries (54%) than in developing countries (54% vs. 48%); however, this might be an artifact of the financial crisis years, when lenders that are more sophisticated would have been more likely to deny credit.
Among firms that apply for credit, we find that an approved firm is older, larger, and growing faster; is less likely to be organized as corporations but more likely to have an external auditor; is more likely to be run by more experienced management team and to be owned by foreigner and a male; and is more likely to be located in a large city and in a country with lower inflation and GDP per capita but higher GDP growth.
Our results suggest to policy-makers that the need for policy to foster credit access is still one of the key issues in many countries. Policy measures should promote credit access, as many small firms (above all in certain industries) are discouraged from applying for credit. These credit constraints might limit product development and innovation by some firms, possibly harming long-term economic growth (see Levine, 2005 , for an overview of the literature supporting this relationship). As our results reveal, a policy to increase information sharing and transparency (for example by external auditors) seem to be an effective way to improve credit availability, as it reduces informational asymmetries and significantly improves the probability of getting a credit.
Still, the question remains whether this large fraction of discouraged and denied borrowers reflects missed growth opportunities, or if it is the result of a useful screening of weak applicants and, thus, points to a more efficient allocation of credit.
We contribute to the literature in at least three important ways. First, we provide the first rigorous analysis of the differences in our four types of firms: non-borrowers, discouraged borrowers, denied borrowers and approved borrowers, for a large international sample of countries around the world. So far, researchers only have analyzed SMEs in the U.S. (Cole, 2009) and Europe (Brown et al., 2011) . We also separately consider developing and developed countries. Even though our study reveals some differences between developing and developed countries, it also shows a number of interesting similarities and patterns between these two groups.
Second, we provide an analysis of credit availability that properly accounts for the inherent self-selection mechanisms involved in the credit application process: who needs credit, who applies for credit conditional upon needing credit, and who gets credit, conditional upon applying for credit. Most previous researchers, except for Cole (2009) and Brown et al. (2011) , have ignored firms that do not need credit, and many have pooled discouraged and denied firms.
We find differences across these groups. Hence, our results shed new light upon the creditallocation process.
Third, we provide evidence from the 2006 -2011 WBES on the availability of credit to small businesses using the World Bank's -global methodology.‖ This contributes to the growing literature on SME finance that has emerged from these surveys, including Beck et al. (2005 Beck et al. ( , 2006 Beck et al. ( , 2008 ; Chakravarty and Xiang (2009) 
Needcredit
Binary variable which takes on a value of 1 if the firm indicated that it needed credit, and 0 otherwise.
Applycredit
Binary variable which takes on a value of 1 if the firm indicated that it applied for credit, and 0 otherwise.
Getcredit
Binary variable which takes on a value of 1 if the firm indicated that it got credit, and 0 otherwise. 
Independent variables
Firm characteristics
Market/Environmental characteristics
Smallcity
Dummy variable for firms located in cities with a population less than 250,000 people.
Largecity
Dummy variable for firms located in cities with a population over 250,000 people.
GDPgrowth
The yearly real GDP growth (%).
GDPpercapita
Real GDP per capita in USD.
Inflation
The annual inflation rate (in %).
Year
Dummy variable for the year in which the survey was conducted. 
